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4 <3 tl JLaJj JjLj^I jLllI 4 _m/^L*-a ^^3 6 4in_cxvJ lLuI£ (jlj ^Lq^LsJU 
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(jl (J -l4L> 4-^jLieJU *LogLS.A 41)li (J^j>^?I (j^LaJUj aj-lII^Ij 

Lai ,4 .^-lSJ! 4U. 7a p^jj^-JI jJLa <j^>l ^^ 3-3 ^LojliLo 

4 LsLqj 4-il^jJU 4-4JUIIj .4_Jt Aj^o 4-4^3 LiLo L^JL 0 4-_uL^SU l jjl^jiJ 

jLlJlj 4 -juLj-^JI ^ojlail JLu^uJtJ 1 j^-4cJI) ^ It l< y&£- jA^UaJI <j| jjLa 
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5Jbi . 6 ^jj_)-^ (jI Ij^^JS 4 L3IL 2 J! (_J ^sz3 iLsjUil.! ( 3 ^ 1 . ‘ 1 J "3 oI 


,4^LLaJ| cl ^ ,>■, LJLi. (_)JL«j (jij j! ibsjLfllL) ^Lc^aJL S^lj^cil 






L L ^ 


j (j© t a js*s 1 \ 1 j| jLoJI bJ^Ai 3lu 4 ^UjUJU 4_^wu9 l~ l a c. L^4ij 1 


fi i 0 4 . x^JLj 4.43 LsJL I 41) j IJ ^ I I ^3 O '* t ^ ^ I j )'~ s s L a j )^ * L ^ I j I 4_4j LsJL I 
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jLuJI 4-s^ybti! (3)J5Lu> 


jLiJi <. 4 JjLlLi_9 j<jL) <• (JjJljla lLuLj JL^cJI 
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(2)1 <jJ05 -; <. 4Ju Lj ^ t» 11 dlco J Lq 
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100/1 (jl Aszj 1 lilj 4 a_cL iy^A JLLc. 
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4j>^yJlj Laj^ jj-a-j j-^JljlJI ^I^La jLlLIIj S^aLJUj 4j?t^b!^J! 
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♦♦ ♦♦ 
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jLdl <jy ^^*JI (5-a)JSLu 
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jljJJ t 4 _uL^^JI djI-Lse^JI SjUU 4^liLo ^ JIj-cJJ 4 _$X-j_]l 1I ^LojliiXI 

♦ ♦♦ 

£ 
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6 Jla Jiaj 4^jLiJU c^3 6 4£jj>) j^sjllII J_c jL_lJI jlcL^j ^JJI 
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JLiJI ^Lc. (J-^ojJ*I dJUuJi 4 -uLj^^JI 4^^LoJ*I d-duu^ 

♦♦ ♦ 

dJUJI 5 jLo ^ 5 ^ _ ^ 

(Z) dJUuJI J^L -Y 

(/4) diLJI g a 4j>Lt*uo -V 

J 9 -I 0 L^dJ 4-JlLa^ LjudJ (jl ^ysj\Ju <iJLll*l ( >> 5 Lc. 
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a 1 1 4_>(Z) JlLJI ij^ls X-a IjJ^js (/?) 4_aa 1 a L, I LlLj 

.(A) 

o^-*-} l?J (O^ni) (• m I) 4oxjjJI 4^jLoil ^Li 5j-> 

♦♦ ♦♦ I Sit 

(Cl .mm/m) ^_ix.jJlII ^jjL 2 j,t ,_>«Li 5 jl >3 




































4j dJJUJ! tjjlo ^4 > — cuiLjJLj sLajIaJII (j! 
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2uKJ! JUUJtl 


■*- (2A) 
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R (A) 4j>Lmil1,I 

(-) 4J53I k* 3 U\ 

^U^UI (jl (7-b) JSLi 

/> ^ i 4^L<4U Q i ‘&»4 Llaw, &£. ^—u^oLlIj 


:^LuJI ladJUUJI Jjia 

(JSJI JJaJI ^x-^aU JjiaJI i ^ c. \j>> ~ dJsJ 6 JljjJI Jx- Uo Kaj (J^-> <j-3 U& 

(J-j-9 <41j<alS US' Uaci-ia Jlja ^ A 6 4 -^^jlL^uo 4Jila_Lo (jl (ji-> J 6 (2 L) J-^a^ULl 

«♦ 

4-3 ■)UJL 4 A c.1 v a <, JJa 4 a c. 1 a pyX, Nl A .^UfcJ 

;US 2R ^LUx^ * J*<a^ULl 

JjO l-jlx^LlIj J*<a^XI <U^LiLQ 31 ^jLLL^J (j\ laaKoa diidJ 7-di Jf . .uj~ . 1R+ 1R = 2R 

£, . £ 

^\) 4-ulaj^SJI <U^UU LjoL d SjLsuj ,R CC L I 6 4Jjia 

4 a c.\ j>s a j34-> 4al Uaal Ja_>^? .j-KJl JjlaJI UK LlJLxcJ jKl £)^si (KM-oj^fl 

<J-*^ajJU JM>* Cy* (jlj <.(2R) Cju?c_l-U ^LojUa (JjIaJl 

j_& US' J) fU1,1 JL^JI (SUj) 4 a c.L>> I, 4a>Uea (j^e-3 4JU1I bJJh t jpiJ 
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4^ U<^ LumK-£ umLiL‘ SujUXI o' 


J^>^U 4a^JL <L>l_Mh4 ^ a.^ <L4LiJI <Ujje.JL 

. n » >>> ■ ~ ‘ *>■ < ^\ (_J-^jJU 4 j>Lmu 3 (jl ‘ciol?-® (jlI A Jaj) (JMi» ja LlA 

d ql 1 ,j\ju^ p A jjja < JI^j (J^ojJU Jjio (jl (j^-> (_5 ‘(-24) CjuI^ U 

R 

.(-) ■ a^-.I I J| ,-,^a^ -,I j_s <JS3I ^Uil jl _k^b «Ust l Jl 
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(jl ^LAjuluJ (jl j difjJ . (“) jl A < 1 1 -/>»jl jUdlj 

dr / / >4 6 1 4j> Lm/u 4 ^La Ll-maS^X- UIj 3-^► aJs, I 4»4 a U_4 

l ** t ^ c. L >>7 UK Ulmj J-9l (j^Sxi ^l) 4 -uLj^KII 4-^UlJ UU 

( jiii_> UJi (j-X 3^^ jKxil 4 j>Uuo 4 a c.\j>s a .jlaUU 4 j>Uuo 

JL^tll ( ( j^U5cjI) ( J-JLxj Jl ^llaej (j^eJLS t J^L> ^ ^^itl J| jUJlj ^LojUUJ 

l_jlu-oLlIj J-^a^Jt*l 4 _ 4 ^U 4 ^jl ^jlLl^j 4 JS ciJJaS ( 3^5 ^ — (l /2\/) / (l /2R ) ^ <Ut,I 

^U a t, | 4j> U^uO 5t,a Uu-vKx l-jlxa) ULj 6 A ? dT L 1 ^_Aji 6 (Z) Ja la JKia 
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«U^LLcJJ J^LaJU 
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:2LJlill ^ ^Uil J IjUJ ^ 
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R = R(1 + aAT) 
p = p(l + aAT ) 


♦ <_<_<J> 


SjijjLjtJI S^IjjxJ! ujlc <LlcjjJI ^ajLflJLI ( p) 3 (JjUi (R) 

<LajJjiil JJLC djXjjJI ila^LflJU^ ( P o)s 4-ajLai.l ( Ro) 
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L&jljJLa aljcJu 4jj-w(1mm) ^( 5 m) 4 J 7 1 -^ tllL« ; 1 JLLa 

a^ljiia <Ll 9 ^L 3 (j\j J^> <3j-2 ^ 3 ^> 3 -! cUtjtlj (2 min) GjUis (y*j (JMi"(90C) |»jJj^90 

Ju U ^(liV) 


ALoajliLo r- 


JLUJJ 3 uLjj^5UI 4±^ljll Y- dlUJI^Lia^- 
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p = R - = 2-= 3.14x10 fz 

^ L 5 
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A = (1.7x10 8 )x —— = 5.1x10 7 m 2 











































































A a f / l A 4 


, A 5.1xl0 -8 , , 

r 2 = — = ———— = 1.62x10 7 m 2 
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3.14 


r = 4.03x10 4 m 

d = 2r = (2)(4.03xl0 -4 ) = 8.06xl0“ 4 m 




R 


T 




jJL^i-4 (j-a (8)JSU 

*U$UU J-a J-^> 

JljJtil Jl£, jjIjjJI Jajj 



^ jjmJ 2L&1I 

*♦ 

tSjLmi JLjJI (1c. ai^?t, u 
** «« 

a (A^ cIjLo^Lail JJ_c 
lLc-AuL> I 4-$-c9 

*• 

R T = N.R 




JSLiJI 


jLj 4^jjjLu SpljJI ( 3 -^ ♦(J - ^ 3 L 5 ^ ( -^La> 4la-a}l^j 4-o^La-^j 

♦♦ *♦ 

jLuJI Lol 4 L_jl>^JLI i a ti d \j 1 i It 

♦♦ ♦♦ M 

1 ^ lUs a tl d \J\\s> 1 It l_jl>^JLI 1 ^ «t*» a tl i^jjz LoJiaJuO J-Q-* (^J-tl^ ^vblj4_9^l jLlLSI 3^9 (^Llil 

WM ** ** •• ♦• ** 

L_jJj5£J 4 ijlt^ i 1 t l_jL>^JU L-jda-flJl .CiL^jiSUVl jLj ^Lscjl ( j-U^C- 

(jl IXlLa^ ♦l_jlIL^JI L_jda_jJI 1 1 ^ a (^Jl^ tiJLLx^JI ( 2 )-^ (J\tl 

*• *• 

4juLj (JIaJ [DC) jLudl 4-c_c9 (2)1-5 SjjljJL 4 J^o^o 4jjLLa_*. 
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♦* 
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4-JLzJI SpljJI JjUljLlJI (2 >SUj JL^tllj ^Lc-ei 4-uojJ l*-<j-3 
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JUiLy^ll JUjUil S) 

























































b JL»- (J^ LaJ, I <_i l_tu->- jjSLcj ilU I Jl£j 


Vi = I. ft 


V2=/./? 2 

.jjL^ait SjJjJU SjjLiJI <jLi JLiiUj 


— Pdel — e. i 


<zj LojL aJLI 4 -SLL/^_*-wLI &j 3 11 ~ 


p t = v lm I t = If.R = 


Vi 


p 2 = v 2 .i 2 = i*r 2 = 
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/ -> 


/ -> 


( 9 -a)J^-w 


/ -> 
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( 9 -c)JSLi 


-ZjLojLoJU (d L L^dl) tijIjjLaJ ^jpocJI SjJlsJI 

Jjjdl 4JL^iXI 

p 5 = Pi + p 2 + •••.. +P// 

. :<cLo-fr,a 

, ^ aI jfX 1 S^jIoJI jLj - \ 

Jl (t-jJLt^Jl) J-9^l J-^-5cJl J~<U jLlil -Y 

. (^ -a J^“) 




-H*JI Jl (vM*l) jS^I Ot*J 


(»•* Jts) MUJI) 


<-l^5cJI j . 1 a JMi- J-^seJJ 


Jl (‘r*»3-ll) £y* ^ajLll.1 JM-> O^xll ^Laitjl 4_LLaj (ujj>jII) 
'^3 ~ * 11 " - La_>' oj-iLa 1 ■ > CjjfLseJI b Jl& (jl .(>_jJLa«JI) 

($-c JSLi) .jKl 


































R1 

2 





R3 

5k 


R2 

1 



jjLaJU JSlAJL SjJIjlJI qa 
Rj* 3Ll1SLH 2Lo^LoJL t - \ 

0 ) JSJIjLpJI -X 
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. 2i_«jliLo J ^SH^LtoJU SjjLaJt -T 
A, r \\ <L_ UUi l^j SjlIjJ.1 SjJloJI -i 
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.«+£JI ^LsJLI 

Rj = + /?2 "k ^3 = 2 + 1 + 5 = 811 . 
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J £ £ ao f ..n Sjjili -r 


V t = I. R t = 2.5x2 = 5 V 

Pj = I.V t = 5x2.5 = 12.51V 

V 2 = I.R 2 = 2.5x1 = 2.5V 
p 2 = I. V 2 = 2.5x2.5 = 6.25W 

V 3 = I. R 3 = 2.5x5 = 12.5V 

p 3 = I.V 3 = 12.5x2.5 = 31.25W 






































jJL^ai! 4-La-^oI ^j SjlieJU SjJLaJ! -1 
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L&'N ■OU ^ alJI Oii iS 
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4-lsj-jjJU iIjLjLaJtl ^j-a JJLftJ 4-JSlII ^Lo^LoJII ljL<l> LiA ^j-ojJLj 
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03 -^ I J 1 4 
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X J U jL: if ^ 4JUuJU 343 .(£y>>\ 4,L).a" 
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